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(57)Abstract: 

PROBLEM TO BE SOLVED: To enhance converging 
responsiveness to a target rotational phase in a variable 
valve timing device controlling the rotation delay of a 
cam shaft relative to a crankshaft by friction braking 
(sliding friction) of an electromagnetic brake. 
SOLUTION: The basic value of the duty controlling the 
current carrying to a solenoid constituting the 
electromagnetic brake is computed (S7) from the 
present-phase-equivalent duty corresponding to a 
present rotational phase, the target-phase-equivalent 
duty corresponding to a target rotational phase, and a 
coefficient k (&verbar;k&verbar;<1 .0) by using the 
expression of basic duty equals the present-phase- 
equivalent duty plus K times (the target-phase- 
equivalent duty minus the present-phase-equivalent 
duty) to be corrected according to variations of a 
demand duty value, which are produced due to a 
temperature rise arising from the change of the 
rotational phase. 



Z 4" I 



ay' 



Sis. 







3 



LEGAL STATUS 

[Date of request for examination] 25.1 2.2002 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



http://www1 9.ipdl.jpo.go.jp/PA1 /result/detail/main/wAAAYia4D0DA41 31 64951 P1 .htm 03/09/22 



oearuriirig rAo 



Y. 'X — \/ 

1 



of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAAYia4D0DA41 31 64951 P1 .htm 03/09/22 



(19)B#B4$fF;f (JP) 



< 12 > 2r m *t# fiF ^ Wi (A) 



#^2001-164951 
(P2001-164951A) 
(43)&§I B ¥l«13# 6J119H (2001. 6. 19) 



(51) IntCl. 1 
F0 2D 13/02 
FOIL 1/34 
9/04 

F 0 2 D 45/00 



3 14 



F I 

F 0 2 D 13/02 
FOIL 1/34 
9/04 

F0 2D 45/00 



f-vn-r(##) 

G 3G0 1 8 

Z 3G0 84 

Z 3G0 9 2 

31 4Q 3J058 

314P 



«M* *»* lf^JS©*5 OL (£ 7 J€) Si»Ml'«8< 



(21) iHHS# 1$K¥1 1 -354027 


(71)ttil8A 


000167408 












(22)fflSB ^-mWl2M 14B (1999. 12. 14) 




*^/lUiypbfcTftffi£l370#iJ!! 






(72)»W# 










#^jlimjp*ifr&£l370#jft 
















sbs « 








»j^il|*JP*rjJ®*1370#ifi 














(74)ft3A 


100078330 





















(54) is&wox&ffl 3L>v><m3&w7f>«( s.>ifmm 



(57) [g#j3 

[18113 «BBtri^-df.fc:J:*JWWW» t± 

SlitSglfifflffiSfa-f^ fiSIStk ( | k | SI. 
0) fclo'l, i*fa-f^=ISffliffl3fa-f 

— r 4 ) LTHaiL ( S 7 ) , EBEffiffl^QEfciff d 



si 



S2 



x 



( start") 



j NO 



S6 



YES 



S7 



S9 



^3 



Sll 



* 



1 



!(2) 001-164951 (P2 00 1-16JL8 



[383813 3 tflienaTV-^waJK*. xy^'y&jg 

3&»4>*j&^ & - 1 zmmt-f&mm i taaoxy y y 

aw««at- «t o «tsrrs -r fc * #m t -*-4H*h i e 

im^m 5 3 mmzru-^z x immmtzx *)?yy 

7mizm-&*j*w<7>mmMmzfflm-t&ztT\ 

y?mizitt&tiJ±mcD®m{mt:^kz j it2>ffif&.<Dx. 

y isy<m^> ^/^^sy r%kW,z& \ ^x s 

fc . a mv\smtiLmz*tBt i Bmmm mms. t & 

«nE«BW»4>SW>. fl«R ( I I SI. 

0) Srffl^T. 

fflW-MtiMffiMSeOttl; ) 

t LTtttfr*-'*— S\ 5S3E<DEWlKCiffli: ggOEHgftffl 

*&fe-t& z. t *%fflLt~rh^y : Jy<7)*m> < i)i>'7?4 
s yrmm.. 

[00 0 13 
[00 023 

-fri.«^x>^>'conr^^';P7'^-f 5 y^mmtim^ 

tiX^t («rSB¥l 0-1 531 0 4#&*fi#!&) . 

[00033 frie^A/p?*^ 5 y^atijv^r 



[0 0 04 3 

[f6Hj^»^ti:ai:-r?»PS3 «K7V- 

Tv mmnmmtim&'&znizm&zti&mm&fimk 
(B5M) . zntzib. mmt> (mK>m&) 

p<$tf£Z&X\$&<mt:*:$<2ZitZit&bZlz. « 
[00053 H 5 {4. Rt0l6fiaB£f&&tf>fc:«&S 

-*<vi§&<,zttffl^&^yi/y<vm&b^yi?y®ffi& 

mzmtxmtt&mT$:^Lx^z>. 
[00063 *&m±±Mimm&izMfr%ztitzt>cox' 

[00073 

^ajti. mM-7\y-*iz£ zmmumtzi. <9?5y?m 

mzm- h ij j>m<rmmm sr^-ft^ ^thm^^ y -j 
y<nsm>*)i>7?4 $ yrmmza^x . mmm~?\s 
-*comm*.*. ms.mmzri'-^nigjgizm txn^E 
-rzm&b Ltz. 

[00083 frfrhmmzx & b . mmyu-^izx & 
mmmmx\ t^y? wtztttz *^m<D®wmzm 
ffl-tz>zbx\ 7yy? wtzm- mmimtf 

[00 093 i!#g!2£tt<9»DJ-Ctt. BulBmm7'lx- 

^eofommit*. ®m{mco$®z&t,z&^xm5£t2> 

±Z^b* iib'mt7y-*cQ&]m£-ttM&*;Z < 

[00103 awtS3gea<!ofMBTi4. Huism^T'^- 
^f^ias^. xy^yias5&^«^-r^^i;L^. ^ 
*»*»iatc«tfti:. mmris- ^mmb^y^ymm. 

b<omzl±—fe(7>mffltf$>2>zbfrt>. J^yisyi&sglz 

[00113 lt*flI4ia««JK8Tli. MIE®Kt*U- 
=f<7>ag£r. x^^ittBa^StffltctOJtj&r&fll 
Jitfctfc. *»a&»&«JjRfc:J:*k. ®K7*l^-^f (Oft- 



!(3) 001-164951 (P2 0 0 1-1 6JL8 



5&*4. 

[0012] mcmssmnmtva. mmru-^z 

m*mntz>^tx\ ??y?mizm- 

rmmzti^x. msMmyu-^mm&tmmms 
t^nm^mmt. ^oiiMiKfiHac«jw-*3»ft 

mim t ommizmtx y<- w<v?imM*&#>. 
ma&*mmm.t ?<- fa«x ?«9»*k*»4>fti*w$r 

(MB ft * 4 fflfig k 1 . 
[0013] s&*A»4«j£fcrJ: 4 k . &£ttfflffl£ffil*Hi 

£ 7 ^ _ hV N- . y ? *jw*-e«i lt niteffiffi £ mm izm 

[00 14], 

[^BJOS&m] W^JS 1 8Btt<7)fM8fc: i & k . gHHHS. 

ffia&&&ft#><?>®fflsffmm~7^-* <oi§j&iz x ~>x 

=8&H#*>4. 

[0015] m%.-%.2%m<r>muz x 4 t , musffiffi^ 

^•ffc£ -£4 k # omB&TV-* offlfl3g<fl:fc:*tt5 LT . 

Art"* - k fcBfcihT* I. k im&i> 4 . 
[0016] if^^3l2«i^B^i I) k . «aru— 

*<Di&m*ffimzmax'Z&t^~>M&h&. mim. 
Aimemmzx h k , wyu-*<r>mmz x o«s 
ft < aercs 4 k v •> a * . 

[0017] m&g 5lBtt0^t J: I) k . [SSSffifflSr 

sats** k # <Dtmy'i'-*(?>iB>m$£itizttm-t&m 

iESr, ^-Ftf^-Ffl-k LTttinLT. 7 4 — FA 
■y ^ffltttoJKgSfthir: J: fcJK^ttOJBfcfcfi&jk-CS 4 k 

[00 18] 

-T4. Bid H»OJBIBk:*Jtti««^-*S:fflv^ 

4^vnvu7'^ s yymm.emmmx'b o . 11 2 

#S?S*»t'&4. 

[ 0 0 1 9 ] 01 &tfB 2 (^-f ^A/U7';? ^f>y/ 
^KlfciJUT. j^'J^» Fl 2OtC**tT0«*T 
tBt5d*$ii4*A«il 1 OoaSggPl 1 1 ^fftjgtllllg 



-'J 2ii#A$ftl 1 0ic#l/Cffl#EI«HnffifcS*3 
it. x>i/^o^^>-^iai(0|IIIStS»LTls]!i£-r4. 
[0020] #A$4l 1 0<7>m&l 1 lOS^tSLh^ 
{4. Wmiz*? J rimj&Zti&GMmt3tftf)l>h 3 Hz 

xvmmzti. 7-v 2<v®mK smzmm-zmm 
mmt-it-LXGmm 3 izmt t>ti& , 
[0021] A&mi 1 okiRiiftc yyy : J^-^h 

ffittWy&Altfmif^tl. ;«H7A4 1 kT-U 
2ktf9(§l£(±. H7A4 1 <^0IE{4ffi^jl^-^4^C 
<WW"43-f;Wffa4 2jWrai3*urv*&. BPt>. 7- 
U 2lC{i^-Xg|5W4 4* { H^$iX. rM MSizA 2(D. 

[0022] i/t, ejMW3<oili«t:j»jfi$*ufe^T 
3 2k. ««W)KX F ^351^4 3 OrtafcUgftSn^^ 
T 4 3 3 k (4f If^fc: i 4^'J ^iHSffi^J: 0 « 
tt*>X^h. 

[0023] b°X h >-gP*t4 3 <7)*YWm<7)ftfa-th 2m 

mz, G&m4 3i, A3 i:tfseaHM«j:h.TiiYt. r 

LTV^4mgP»2 1.21 <0iafclJIE«fr&IB4 31,4 
3 1^LTV^. Z<7Mp\,zXV)\:*hyWttA3 
ty-V2 k«Rfi[ffiT'IlHS 1 r4 . 
[0024] VXh>%mA 3tf>«5Kffi£W4 31,4 
3 ltcii. tXF>«tf4 3<0«Sr4'^k^*ltiat4 
3 23&f#«3»rtt§*l., F5^4 1 coftffimiZtiMizlA 

1 1 $ tix v . i ± o 

[0025] F 7 AW5E95W4 5 {4. g^gUW 3 ^ffl 
k F^A4 l^^kO^tC^^tl. i^ffi^Offi^ 
HHE^WS-r4. ;oh'7«a5»4 5i:H7A4 1 
<0rtffiiBktf>IBtCli, a*i^$^tTV^4. 

[0026] Z<?)R\&mt7 a{4 h ; ^^4 1 nftfflBlZ 

3&f$ti. jmm2 1 , 2\(nffitm<mimmi,z : &j8L 

S*rS]tmgPW 2 1,21 £$Ub LT V ^ . 

[0027] im&mviA 6t4, •e<oenK4»'t«4)-t=rt 

trtfWf-^4 6 1 #JUj££iT.. i^-V4 6 1 1(4. g 

oTV^4. i*i(£J:«3. «lR§l«Bf«4 6tifiKJt»«3fc: 

?|gp«4 6 keaaWT 3 k«RHafflTEMIs^-4 . 
[0 0 2 8] F7A4 1C7)7^^> ; ^4 1 20{||ffitC 
{4^T4 1 3iffiJ&Ztl* WI&3\ffii4 6<?)--lT<m4 
6 2t^$itT04^fr4 6 3k«**LTV^"C . CIO 
M^rW^Oiit, F5A4 1k««giaE»4 6 
k tmmijftiz&iz-? 4 i d lw UT&4 . 

[0029] miomssyu-y-f F5bk*2<oiBKy 



!(4) 001-164951 (P200 1 r 1 6JL8 



K5a(l *^ttl 1 0<0W©»£HtrJ:3fc:. 
*J>M1 1-0«0SWB1 1 lteBffie$iVClr**fi5i!»*f3 

SrHtt «fc ^ icfS^SW 6 LTIESS ivo *4 . 
[0030] -TSr*>t>. X"<-^gOT4 7#. F 3 

i conai 3 lit ismmt 3 <7)^^sc k <mtzw&w& 

WMVUSJ F 5 a^'X^— 9-S5W4 7 kOlfflfcttS 

y-f f 5a.bwm3\mt4 6<mmwizii. mm~fv- 
^zmm-zminwrnvus-i KsbswaKuro* 

SI2<7)tti&7 W4 K5aW;^ 5 1 a^J: 9. 
^— X 8 CHS $ *lT V> h . 

[00 3 1] ftteflffifcov^-CSMfrf 4. *A|ftl 1 0 
SrJSft Wlz$3£f h titbtzit , ft 1 ottKV 
W>f K5 bjWfc*f SBWteJ: 0 fx F >-35#4 3 £ 
*Aii l.oaMXmzimt&ZblzXQff?. 

[0 0 3 2] -T&;b*>. 3g2comffi£7W-f F5 

a^eCj; 0 . *«§iaH*4 6 #igHI$*lT . WL 
CR3lgfltt4 6(7)^74 63b. F5A4 1 W3fT4 1 3 
k **li*U H5M1 #7*- D 2 Ictt LTffi*WfcEM6 

[oo 33] -eLT, mmwatv^/j f 5 

£ m i wtav is ; 4* 5 b «:# Ltf ftr . mm 

$i»-f£ffl§-£&. itifciO. F5A4 l{±=K;Hf 
ia4 2 eOtttMjfcfitLTT*- U 2t=»LTEBlS»t*^ 
tTffl*tE]!|£U feUll k*at4 3 2kTi»^o 
T^l> t?X F >«W4 3 14* AMI 1 0<O«rtT|6H=:5gJifr 
'T 4 . b\X F >-SPW4 3 k fcjggBtt 3 k {±mflB<0^ U # 
/MgfltfcJ: Dni^-5Tv^c7)-c% ex FVSBW4 30 
SfttiO. .€S8a$»3§|VvCJ4;&AMil 1 OOEItefir 

ffl*«r- u 2 izM Lxmnmiz^hh zbttth.ii-> 
?4Mfte4 2cDttmjjiziji-fmmj} * 

JSSfiiikicfc*. 

[0034] ±M<Oi. o IZ. WM7U-*IZ£ 4$)Jt&7J 
tCJEfCfca4K5A4 lcOHIiKgfLltioT^ixW 

1 1 o<o0Kffiffl**r-i;2 (?^?Si) tcstUTS; 
*>& i» ox'h k> . mzwM7\s-*tz£ zmmjiit. m 

-r MHP-rsc: b xmmztib x o tztoxts <o . miet 

n&) zmotMizfflfflX'Z h . ft. mmzr\s-*<7>®m 
»:ffist5fa-f^i <%) ott*wEtT. Btris 

m 1 *>*«V W >f F 5 b fcffitt3#LSttSHfc&«tt*rf 
-i>l>c7)k-r&„ 

[0035)i3li. ±tE«j£O^K/P7';M 5 >^ 

sat*>»j«*«:*-*- yn -y ? etc* 0 . Htna^ 1 nmm 



V V J 4 F 5 b &t/SI 2 Oflm V. \sJ4Y5 a^cr>jl« 
-y F 5 1 1 xy^*y<7)CRAS^*^^ai-r 

&*a*^5 14. ^oauEittaj^ft^^iftK-fe^ 

•9-5 15. ^A0te^^tH-r5X7A-fe>"^5 1 6«ff*»4> 

[0 0 36] «£LT. HulEay Fn-;^x-y f5 1 1 
14. H4c07n-^-Ft^J:a^LT. miO« 

k . SI 2c7)«av uy -f F 5 a-^<oil«*jfiBrf & i k 
T'. WM5\W&A eco^TA 6 3k. H9A41 CD^T 
4 1 3kSrBf^^. V7A4 1 £7-U 2^LT 

-eo k # coffiffl««T'iis l, n 1 commv w^ks 
b^jim^igiff-rs. 

[0037] S407D- f-A— Ft:*5V>T. Xf77 

^5>-^A-fey-t5 l 3^4»o^tiifl^»-^v^-cS:aj 

[0 0 38] Xx>/TS2T'J4. ijRA^i (xvsyy 
M) at/x^^VlIltejSLKtc^V^TB^lHlilgtiffi 

^^•fe^-fs 1 3s.^.i,-fe>-Hf 5 1 5frL>cDmmm 
^zM^xmrnnmrnimzmtii-rz. 

[0039] Xx-yTS4T14. HUiE^I^OIlJlKetffl 
k. B«l3*BfMk<0flKi<o*^«*^fijaTC'ft4 

JaTr*4*^(c«, Xx>yTS5^it^. ^ftHWBffi 

fflkxysyyiiiiKi$^^{i5tTm2ommywyw fs 
a£7)iim^*'iffli-r-i.s*v r J .-x-<ffi (£4c«Hitt) * 

mmf*<7> b # ct)x y ^V@!|Sj&£tc*rf&-$- 1> -f a — f 
*f*-f ^ilttS. 

[0040] Xx-y7°S6T-{4. ^-f-FVS'-y^ 

fa-f^«p 1 d (itm ■ ■ m.^mmzz. y) 
*#:wfc(4. mmvtmmiimfemi (Jt 

«»Ti8E»«) OTk^o^^it^^JD-^rr. * 
fc. «H<0«Wffi*%f^ffi2 (tR^TSnni) JMTk 

ffl3 (W^^RSSMi) WTk=5ro7t:^. J5f«fi3fc:^ 

[0041] WEBIf^ftl, 2, 3(4. X-f /TS 
4T'«^kJt^§^4m^<ikiiS^4ffiT-&l>. - 



i(5) 001-164951 (P200 1-16JL8 



-fffi (isfflfflfflsfa-f ^i) ztiimtz. 

[0042] *LT. l*fa-f fcTFOid 
( SSIMffllf a-f fifi-^fflfflfflSf *-f 4 

m) 

[0 04 3] ip*>. sMffi^fa-f imzm^t 
lx , sm^mmim^co^.w.n. tmth ?<- w 

&i§Lm±.m±t. m&m±.mzttmLx®M{m&i& 
tu Bm®m.imzn&coiz ! £mt%&'r*-7-4m 

mWJj) (H5#gS) . 

[ o o 4 4 ] -e- -r x\ ^mmnmrnxu , as±#*(c 

fflBB-f-SEIKfiHa^QSatcffla-r* rBSHafflfflSf 
a-f^l-8Sfifflfilfa-f^fj WEtTjftft 
^tl*fi-f * £it§*«IE-tS ikT\ &&_t## 
t=*«E-f 4f a-f 4 £7 -f-F^V-Ffl-k LTttiP 

[0 045] fijwj* (mvmm) zm?mt&m 
ft®mizt5^x&. ®m<mco$£$mizi%itm'fhiMjg. 
®T££t. mwLmmrizttfcLxmmmtfm*L. 

gm®&{m*%Z>coi l z ! £mb%:&7 : a-f -f «**>hS 
<fc£«>"C. r @gfflfflffiSf^-f^I-ISM 
Ifa-f -f ffij C)5tti*fa-f -f Sr^«jE-T 
& -I k X\ ^ST4Hc**IS'*-4f a-f 4*yj-V 

*7-Fftb Lxmf-Lxmm^<7>im&zm&?&£ 
[0046] *mmmx*&. ^mti^mjz^^mn 

mz r S^fflfflfflif a— r ^il-S4fifflfflSfa- 
x-fffij ^r^^offi^o. fa- f 4ffi£tt*£-i± 

•g>£kTimfi#*#< 3 $:£tfn:\ 0<k^l.O (fiR 
ffo.9) k^-lkf. WSLtmzM.^ o tmijnm*. 

[0047] ^, ±!5kx (ISMafa-f^l 
-Itfifflffllfa-f^l) Sr&iSJgffilPSfS, 0S£ 

[0 048] *£t\ ®K7"U—dfey<— x 

fmmizmtxMffimzniEL. mm^Ltimmru 

-*cr>^-*i^izmtxmtZimkZ$8z-tlffif&b 



[ o o 4 9 ] ttz. mm&Ltzwmri'-^nmziz 
mtx^-x^mmiEf^-'r-< 

S*fa-f^I=SSfflfflffl^fa-f^I+k O 
ItfflfflIfa-f^iI-S4fflfflfflSfa-f<f) 
H-^-XjSJgMEf a-f 4 

kLT. S*f a-f ^l^iI§«<t:3i:UtI 

[0050]^. x>-^-^iajg$:ft^-ri.?aj^k 
ai7tctajgc7)ft±>o^. ?H)t?fi^s^fflv^^k tr 
«>av». xf77S8ttt Bm\s\m<mbmm<v®m 
{mb<mmzm~3< p i dimwit? *- 

? f a— f < ffiSriSt^S „ 

[00 5 1 ] Xf 7rS9tii. f jl— x-fffikHIfefir 

fa-f mtfrntcz txf u 5^^»tt* w-r & c k t 

[0052] ^fv7S 1 0T*(i. BUl5»*:f a-f 4 

Jn^LT. fii&fft&f a-f ^ffi^SLdit. 3W).X;F"y 
7* S I lTMIEf a-f ^Itl^l^lOtiV^/ 
-f H 5 b^<7)a«Sr$iJffll-rS„ 
[0053] ^ -si^vs'/wr^-f SV^Sii. 
V-*lzJ; zmmffl <»0««) Ci^^y^W: 
m-I.^AtbconilSjiffi^^-ri.-kT'. ^5>^W 

[Hi ] mM<?>&mizt5ttz>-i>m;^7'?4 

[02] mmo&miz sy/gi 

[03] mm^Bmizbifz-im^fvyfj s.yvmm 

[04] ||*O^K:*Jtt*fifcfB»J»*3i^-7n-f-ir 

-ho 

kS^f a-f -f k^fflMS:^-ril0<> 
2-7°- v 

4 

4 2-3^^* 
4 

1 1 0-^AW 



! ( 6 ) 001-164951 (P2001- 1 6 JL8 



1 h* 

5 1 l---r2>ho— ;l^J.r.>x h 
5 1 2-xT70-^-^ 

5 1 3 ■■ -tyy-rft-ty+r 



5 1 4— *a-feyir 
5 1 5— ftftsufc-fey-?- 

5 1 6-"^A-fe>"9- 



[Hl] 



[H23 




120 411 




[03 3 



[04 3 




i 



[05] 




S5 



+ NO 



S6„ 



S9 



S7 



t z: 



1 



Sll 



g 



( m ) 



:(7) 001-164951 (P200 1-1 6JL8 



(51)lnt.ci.7 MHOS* Fl r-W(##) 

F 0 2 D 45/00 3 2 0 F 0 2 D 45/00 3 2 0 Z 

F 1 6 D 55/00 F 1 6 D 55/00 A 

F ? - A (## ) 3G018 BA34 CA12 DA34 

3G084 BA23 DA05 EB13 EB14 EB15 

FA02 FA07 FA20 FA33 FA38 
3G092 AA11 DA09 DG02 DG09 EB02 

EB03 EC01 EC08 EC09 FA06 

HA01Z HA04Z HA13X HA13Z 

HEOOZ HE01Z HE03Z HE08Z 
3J058 AA78 AA83 AA87 BA32 CC13 

CG5 DB25 DB29 FA01 



fHIS PAGE BLANK (uspto) 



